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I. INTRODUCTION 

c 

c, 

I, 

The Space Coordinat ion t a s k  of Ad Hoc 144-111 r e q u i r e s  r e p o r t i n g ,  

a t  t ime ly  i n t e r v a l s ,  p r o g r e s s  i n  t h e  t e c h n i c a l  p r e p a r a t i o n  f o r  t h e  1979 

General World A d m i n i s t r a t i v e  Radio Conference, and a n a l y s i s  and coordina- 

t i o n  of t h e  prepared U.  S. C C I R ,  TSC and Government Agency documents 

r e l a t i n g  t o  space  and t h e  t a s k s  o f  Ad Hoc 144-111. T h i s  i n t e r i m  r e p o r t  

documenting p r o g r e s s  t o  d a t e ,  is the first of several planned r e p o r t s ,  

which w i l l  evo lve  i n t o  a f i n a l  r e p o r t  p r i o r  t o  the 1979 GWARC. 

The i n t e r i m  r e p o r t  e x p l a i n s  t h e  background and purpose,  t h e  p l a n  

of a t t a c k ,  s chedu les ,  a n a l y s i s ,  and r e s u l t s  t o  d a t e .  Appendix A i s  a 

c a t a l o g  of U.  S. C C I R  documents, developed f o r  t h i s  r e p o r t ,  r e f e r e n c i n g  

t h e  a p p l i c a b l e  Ar t ic le  and /o r  Appendix of t h e  Radio Regu la t ions ,  and 

c o n t a i n i n g  a b s t r a c t s  of t h e  U. S .  CCIR documents. Appendices B ,  C y  D ,  

E and F are key documents r e f e r e n c e d  h e r e i n ,  supp l i ed  f o r  information 

purposes .  

11. BACKGROUND AND PURPOSE 

Document GRC-209 o u t l i n e s  t h e  requirement t o  p rov ide  t e c h n i c a l  coor- 
0 

d i n a t i o n  i n  Ad Hoc 144-111 f o r  t h e  1979 GWARC. There  are f o u r  c a t e g o r i e s ,  

w i t h  a c o o r d i n a t o r  a s s i g n e d  t o  each (Space, Mobile, Spectrum I J t i l i z a t i o n ,  

and p ropaga t ion ) .  NASA w a s  a s s igned  t h e  r e s p o n s i b i l i t y  f o r  t h e  coordina- 

t i o n  of t h e  t a s k s  concerning Space. The purpose of t h e  c o o r d i n a t i o n  is  

as fo l lows :  

I 
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1. I n s u r e  t h e  t ime ly  completion of tasks as s igned  by 

Ad HOC 144-111. 

2. I d e n t i f y  a c t i v i t i e s  planned and/or  underway which bea r  

upon t h e  complet ion o f  ass igned t a s k s .  

3. I n s u r e  t h a t  t h e  U. S. p o s i t i o n s  are supported by appro- 

p r i a t e  CCIR and/or  o t h e r  t e c h n i c a l  documentation i n  a 

t ime ly  f a s h i o n .  

4. I d e n t i f y  areas of d e f i c i e n c i e s  i n  t h e  cognizant  areas of 

r e s p o n s i b i l i t y ,  and make recommendations f o r  r e c t i f y i n g  

such d e f i c i e n c i e s .  

111. COORDINATION (SPACE PLAN) 

The Space Coordinat ion approach, as p resen ted  a t  t h e  Ad Hoc 144- 

I11 November meeting is  as fo l lows :  

1. Catalog t h e  s t a t e d  space-related r e s p o n s i b i l i t i e s  of 

Ad Hoc 144-111, w i t h i n  t h e  broadly d e f i n e d  t a s k s  i n  

GRC-86/2 and w i t h i n  t h e  l i s t i n g  i n  GRC-137. 

2. Ca ta log  and review t e c h i c a l  d e c m e n t a t i m  p e r t i n e n t  t o  these 

Ad Hoc 144-111 assignments ,  i n c l u d i n g  f o r e i g n  documents 

as a v a i l a b l e .  

3.  P r e p a r e  a m a t r i x  which w i l l  r e v e a l  problem a r e a s .  Review 

and r e s o l v e  omissions and/or d u p l i c a t i o n s  by d i s c u s s i o n  

w i t h  t h e  Chairmen of va r ious  Ur S. Study Groups and t h e  

TSC Working Groups. 

- 2- 



4. I n t e r f a c e  w i t h  t h e  fol lowing i n d i v i d u a l  groups: 

c 

* 

a) CCIR USSG Chairmen 

b )  Chairmen of t h e  f i v e  TSC Working Groups 

c )  Leaders f o r  any t a s k s  assigned d i r e c t l y  by 144-111 

d) The t h r e e  o t h e r  144-111 c o o r d i n a t o r s  (Mobile, Spectrum 

U t i l i z a t i o n  and Propagat ion)  

Frequency Management O f f i c e s  of o t h e r  Government 

agenc ie s .  

e) 

I n  implementing t h i s  p l a n  i t  was decided t o  synops ize  o r  a b s t r a c t  

space - re l a t ed  t e c h n i c a l  a c t i v i t i e s  f o r  which Ad Hoc 144-111 i s  respon- 

s i b l e ,  t o  suppor t  c a t e g o r i z a t i o n ,  a n a l y s i s  and coord ina t ion .  Completed 

a b s t r a c t s  are shown i n  Appendix A. 
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IV. ANALYSIS 

Examination and a b s t r a c t i n g  of t h e  C C I R  papers  r ece ived  t o  d a t e  

h a s  been i n i t i a t e d  u s i n g  a m a t r i x i n g  approach exemplif ied by F i g u r e  1. 

T h i s  i s  c o n s t r a i n e d  a t  t h i s  t i m e  due t o  such f a c t o r s  as t h e  d e a d l i n e  

f o r  submission of pape r s  f o r  t h e  second s e s s i o n  of t h e  I n t e r i m  Meetings 

being 1 February 1976, t h e  l i m i t e d  publ ished r e s u l t s  of t h e  TSC Working 

groups,  and t h e  l i m i t e d  pub l i shed  s t u d i e s  r e l a t i n g  t o  t h e  t e c h n i c a l  

a s p e c t s  of t h e  r a d i o  r e g u l a t i o n s  being conducted by t h e  Government agencies .  

A t  t h i s  t i m e  some 250 documents have been r ece ived  and ca t egor i zed .  

s tracts have been prepared f o r  about  50. 

Ab- 

. S i g n i f i c a n t  a d d i t i o n a l  p r o g r e s s  i s  expected i n  t h e  n e x t  f o u r  months, 

i n  t h a t  r e s u l t s  of t h e  I n t e r i m  meetings of a l l  C C I R  Study Groups, and 

f i r s t  r e s u l t s  of t h e  FCC p r e p a r a t o r y  groups should be a v a i l a b l e ,  a long 

w i t h  planned s t u d i e s  by some Government agenc ie s  a t  least  i n  p re l imina ry  

form . 

P r e l i m i n a r y  a n a l y s i s  of t h e  a v a i l a b l e  C C I R  papers  i n d i c a t e s  t h e  

fo l lowing :  

0 Changes o r  s t u d i e s  p e r t a i n i n g  t o  Article 2 of t h e  Radio 

Regulat ions are v e r y  l i m i t e d .  Opinion 44  of CCIR Study Group 

1 a n t i c i p a t e s  t h a t  t h e  new method, a l r e a d y  under t r i a l ,  w i l l  

b e  included i n  t h e  Radio Regulat ions,  and a s k s  Administra- 

t i o n s  f o r  comments r e s u l t i n g  from s t u d i e s  and t r i a l s  of t h e  

method. Within t h e  U .  S . ,  d i f f i c u l t i e s  have been experienced 

app ly ing  t h e  method. It t h e r e f o r e  appea r s  t h a t  t h e  U. S. should 

a d d r e s s  t h i s  matter. 
-5- 
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0 Within t h e  Study Groups of C C I R ,  and t o  a l i m i t e d  e x t e n t  

i n  TSC, t h e r e  are a cons ide rab le  number of s t u d i e s  and 

r e p o r t s  p e r t a i n i n g  t o  A r t i c l e  7 of t h e  Radio Regulat ions.  

A review i n d i c a t e s  t h a t  some m o d i f i c a t i o n s  o r  a d d i t i o n s  

t o  Art ic le  7 should be forthcoming. 

0 I n d i c a t i o n s  are t h a t  a t  the p r e s e n t  t i m e  Appendices 3 ,  4 

and 5 of t h e  Regulat ions are n o t  covered by any work of 

t h e  TSC o r  C C I R  Study Groups. I n  a l l  p r o b a b i l i t y ,  t h i s  

s i t u a t i o n  w i l l  change as t h e  r e s u l t s  of t h e  C C I R  I n t e r i m  

meetings become a v a i l a b l e .  

8 Appendices 28 and 29 of t h e  Regulat ions appear t o  be w e l l  

covered by r e p o r t s  i n  t h e  CCIR,  however, no s t u d i e s  could 

be l o c a t e d  i n  TSC which propose r e v i s i o n s  t o  t h e s e  Appendices. 

It is  expected t h a t  t h e  interim meet ings of t h e  CCIR w i l l  

provide a d d i t i o n a l  material. However, it appears  t h a t  con- 

s i d e r a b l e  e f f o r t  w i l l  b e  needed t o  conve r t  t h e s e  r e p o r t s  

i n t o  s p e c i f i c  m o d i f i c a t i o n s  o r  a d d i t i o n s  with j u s t i f i c a t i o n s  

t o  Appendices 28 and 29. 0 

It would appear  t h a t  i n  t h e  t e c h n i c a l  space  c o o r d i n a t i o n  a c t i v i t i e s  

of Ad Hoc 144-111 i t  w i l l  be  necessary t o  inc lude  t h e  t a s k  of a b s t r a c t i n g  

f o r e i g n  submissions t o  t h e  C C I R  t o  determine t h e i r  impac t  on t h e  

Regu la t ions  and on t h e  U.  S .  Nat ional  p o s i t i o n .  

- 7- 



V. RESULTS 

a 
I n i t i a l  r e s u l t s  of t h e  space  coord ina t ion  a c t i v i t y  i n d i c a t e  t h a t  

work r e l a t i n g  t o  t h e  t e c h n i c a l  aspects of a m a j o r i t y  of t h e  space Radio 

Regulat ions i s  under way. However, f u r t h e r  e f f o r t s  are necessa ry  t o  

convert  t h i s  work i n t o  s p e c i f i c  mod i f i ca t ions  o r  changes t o  t h e  Regula- 

t i o n s  w i t h  j u s t i f i c a t i o n s  t h e r e o f ,  

The fo l lowing  are  two examples of r e s u l t s  h i g h l i g h t e d  by t h e  

coord ina t ion  p rocess  t o  d a t e .  F i r s t ,  w i t h  r e s p e c t  t o  A r t i c l e  1 2 ;  

Paragraph 673 of Art ic le  12  s a y s  i n  p a r t :  

"Every e f f o r t  should b e  made t o  keep frequency t o l e r a n c e s  
and l e v e l s  of spu r ious  emissions a t  t h e  lowest va lues  
which t h e  state of t h e  technique and t h e  n a t u r e  of t h e  
s e r v i c e  permit .  I' 

a 

0 

e 

The minimizat ion of spu r ious  emissions i s ,  of cour se ,  a b a s i c  

i n g r e d i e n t  of more e f f i c i e n t  spectrum u t i l i z a t i o n .  I ts  importance h a s  

been h i g h l i g h t e d  r e c e n t l y  i n  t h e  matter of energy s p i l l o v e r  i n t o  r a d i o  

astronomy bands,  and i n  comments responding both t o  FCC Notice of Inqu i ry  

20271 (WARC-1979) and Notice of Inquiry 20468 (WARC-1977) concerning 

minimizat ion of s p i l l o v e r  energy i n  any ad jacen t ' bands .  (See GRC-284- 

111, Appendix E .) 

Spurious emission i s  de f ined  i n  RR 92 as: 

Emission on a frequency o r  f r e q u e n c i e s  which are  o u t s i d e  
t h e  necessa ry  band ( s e e  RR91) and t h e  l e v e l  of which may 
be reduced without  a f f e c t i n g  t h e  corresponding t r ansmiss ion  
of information.  
p a r a s i t i c  emissions and in t e rmodu la t ion  p roduc t s ,  bu t  exclude 
emiss ions  i n  t h e  immediate v i c i n i t y  of t h e  necessary band, 
which are a r e s u l t  of t h e  modul.ation p r o c e s s  f o r  t h e  t r a n s -  
mis s ion  of information.  '' 

I I  

Spurious emissions i n c l u d e  harmonic emissions,  

-8- 

6 



* 
S p e c i f i c  t o l e r a n c e s  f o r  spu r ious  emissions,  given in. Appendix 4 

of t h e  Regulat ions,  are q u i t e  b r i e f ,  and i t s  language i n d i c a t e s  t h a t  i t  

h a s  probably n o t  been modified s i n c e  1959. 

t o l e r a n c e s  only up t o  235 MHz; f o r  t r a n s m i t t e r s  o p e r a t i n g  above 235 MHz, 

Appendix 4 states:  

Moreover, i t  d e s c r i b e s  s p e c i f i c  

For t h e s e  t r a n s m i t t e r s  t h e  l e v e l s  of spu r ious  emissions s h a l l  11 

be as low as p r a c t i c a b l e . "  

S p e c i f i c  c a s e s  of s p u r i o u s  emissions which have occured r e c e n t l y  

i n d i c a t e  t h a t  ex tens ion  of Appendix 4 is i n  o r d e r ,  t o  extend t h e  range of 

s p e c i f i c  emission l i m i t s  i n t o  t h e  UHF and SHF ranges.  The s p e c i f i c a -  

t i o n  and a p p l i c a t i o n  of s t a t e -o f - the -a r t  s t a n d a r d s  a t  h ighe r  f r e q u e n c i e s  

should n o t  impose a s e r i o u s  burden on system des ign ,  since t h e  regula-  

e 

t i o n s  are  n o t  a p t  t o  become e f f e c t i v e  u n t i l  1981 o r  1982 and s i n c e  even 

t h e n  t h e y  may w e l l  c o n t a i n  a g r a c e  per iod f o r  a p p l i c a t i o n  of new s t an -  

da rds .  Also ,  t h e  d e f i n i t i o n  of spu r ious  emission should be modified 

t o  i n c l u d e  emissions i n  t h e  immediate v i c i n i t y  of . t h e  necessa ry  band 

which r e s u l t  from t h e  modulation process .  The minimum r a t i o  of occupied 

bandwidth t o  base  bandwidth should be chosen which does n o t  s i g n i f i c a n t l y  

impa i r  t h e  t r ansmiss ion  c h a r a c t e r i s t i c s  of t h e  d e s i r e d  system. The 
b 

only documentation a v a i l a b l e  which addres ses  t h i s  matter is  a paper 

o r i g i n a t i n g  i n  t h e  S tanda rds  Working Group of t h e  TSC, which is a pro- 

posed a d d i t i o n  t o  t h e  OTP Rules  and Regulations and which r e d e f i n e s  

t h e s e  terms i n  more c u r r e n t  terminology. 

-9- 



A second r e s u l t  is r e l a t e d  t o  t h e  problem of i n t e r f e r e n c e  t o  Radio 

Astronomy from S e r v i c e s  o p e r a t i n g  i n  ad jacen t  bands. 

been under s tudy  ever  s i n c e  t h e  WARC-1971, when some a i r b o r n e  and space 

s e r v i c e s  were a l l o c a t e d  frequency bands a d j a c e n t  t o  RA bands. 

This  problem has  

Radio Regulat ion 116A p rov ides  some p r o t e c t i o n ,  b u t  Report  224-3 

l is ts  d e s i r e d  p r o t e c t i o n  v a l u e s  f a r  i n  excess  of t h o s e  a f fo rded  under 

116A. 

Some weeks ago a Recommendation was r ece ived ,  porposed by France 

(Doc. 2 / 2 4 ) ,  t h a t :  

0 

e 

* 

t h e  frequency a s s igned  t o  any s t a t i o n  i n  a given s e r v i c e  I I  

o p e r a t i n g  i n  a band a d j a c e n t  t o  a band a l l o c a t e d  t o  t h e  
radioastronomy s e r v i c e  should be s u f f i c i e n t l y  sepa ra t ed  
from t h e  l i m i t s  of t h e  band a l l o c a t e d  t o  t h a t  s e r v i c e  t o  
ensu re  t h a t ,  having r ega rd  t o  t h e  frequency band assigned 
t o  t h e  s t a t i o n  and t.he t e c h n i c a l  arrangements made i n  t h e  
s t a t i o n  t o  r e d u c e  out-of-assigned-band r a d i a t i o n s ,  t h e  power 
r a d i a t e d  w i t h i n  and a t  t h e  l i m i t  of  t h e  band a l l o c a t e d  t o  
t h e  radioastronomy s e r v i c e  does no t  produce i n t e r f e r e n c e  
harmful  t o  a s t a t i o n  of t h a t  s e r v i c e ,  harmful i n t e r f e r e n c e  
l e v e l s  be ing  de f ined  i n  Tab les  I and I1 of  Annex I t o  Report 
224-3. " 

Obviously, a U. S. p o s i t i o n  is needed r ega rd ing  t h i s  Recommendation. 

One approach could be t h a t  such a Recommendation i s  r e g u l a t o r y  r a t h e r  than 

t e c h n i c a l  and t h u s  beyond t h e  purview of t h e  CCIR. However, a compromise 

p o s i t i o n  h a s  been proposed t h a t  t h e  French recommendation be modif ied as 

shown i n  Appendix F. 

244-3 i n  t h e  recommendation i t se l f .  

Radio Astronomy Sub-comniittce and presented and d i s c u s s e d  a t  CORF on 

January 30. The r e s u l t s  were presented a t  t h e  U. S. Na t iona l  Committee 

meeting of C C I R  on February 5, and the d r a f t  p o s i t i o n  paper was accepted.  

T h i s  compromise does n o t  i n c l u d e  t h e  Table  i n  Report 

This  p roposa l  w a s  generated by t h e  

-10- 
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It w a s  a l s o  noted t h a t  t h e  quas i - r egu la to ry  a s p e c t  of Yeconunenda- 

t i o n s  i s  n o t  w i thou t  precedent  i n  t h e  C C I R ,  and should n o t  t h e r e f o r e  

be used as a b a s i s  f o r  d i smis s ing  t h e  r e g u l a t i o n  o u t  of hand. 

These two examples i n d i c a t e  t h a t  t h e  coord ina t ion  p rocess  is 

necessa ry  and e f f e c t i v e .  

It should be re-emphasized t h a t  t h e s e  are on ly  i n i t i a l  and pre- 

l i m i n a r y  r e a c t i o n s  t o  t h e  documentation, which are s u b j e c t  t o  change 

as a r e s u l t  of f u r t h e r  a n a l y s i s  and f u t u r e  developments. 
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APPENDIX A -- 

SPACE COORDINATION - CATALOG OF DOClMENTS 



REFERENCE 

Art. 12 

Art. 12 

Art. 12 

Art. 12 

N/A 

Art. 12 

Art. 12 

Art. 12 

Art. 12 

NAS 

Art. 12 

Art. 12 

NAS 

N/A 

N/A 

PRELIMINARY DRAFT - REQUIRES 
COORDINATION WITH THE CHAIRMAN 

SPACE COORDINATION - U. S . STUDY GROUP 1 

DOC. NO. 

1/1 

1/2 

1/ 3 

1/4 

1 / 5  

1/ 6 

1 / 7  

1/8 

1 / 9  

1/10 

1/12 

1/13 

1/14 

1/15 

1/16 

TITLE 

Definition of a Measure of Spectrum Use 

An Electromagnetic Compatibility Figure 
of Merit for Single Channel Voice Communica- 
tion Systems 

Measurement Procedures for an Electro- 
magnetic Compatibility Figure of blerit for 
Single Channel Voice Communications Systems 

A Model for Generating Interference Free 
Frequency Lists 

Definitions of Radio Interference 

Application of the Receiver RF Non-Linear 
Modeling-Technique Described in Report 521 

Provisional Signal-to-Interference Pro- 
tection Ratios Required for Spectrum 
Utilization Investigations 

Non-Coherent Receiver Performance Model 

Co-Channel Interference Effects on Multiple 
Phase Shift Keyed (MPSK) System Performance 

Measures of Voice Transmission Performance 

A Procedure €or Modeling Receiver Inter- 
modulation Characteristics 

System Models for the Evaluation of 
Interference 

Response o€ Broadcast and Television Re- 
ceivers to Impulse and Quasi-Impulsive 
Interference 

Use of Data on Radio Noise 

Man-made Radio Noise 

. 



c 

REFERENCE 

A r t .  12 

0 

0 

DOC. NO. 

1/18 

1/19 

1/2 0 

1/21 

1/22 

1/2 3 

1/24 

1/2 5 

1/26 

1/27 

TITLE 

Methods f o r  t h e  Measurement of Rad io  I n t e r -  
f e r e n c e  and  t h e  D e t e r m i n a t i o n  o f  T o l e r a b l e  
L e v e l s  of I n t e r f e r e n c e  

L i m i t a t i o n s  o f  Unwanted R a d i a t i o n  f rom 
E l e c t r i c a l  A p p a r a t u s  and I n s t a l l a t i o n s  

C o o p e r a t i o n  w i t h  t h e  I n t e r n a t i o n a l  S p e c i a l  
C o m m i t t e e  on  R a d i o  I n t e r f e r e n c e  

Handbook f o r  M o n i t o r i n g  S t a t i o n s  

C o o p e r a t i o n  Between M o n i t o r i n g  S t a t i o n s  

Antennae  f o r  M o n i t o r i n g  S t a t i o n s  

D i r e c t i o n  F i n d i n g  a t  M o n i t o r i n g  S t a t i o n s  

E x p e d i t i o u s  Method of D e t e r m i n i n g  F i e l d  
S t r e n g t h  a t  M o n i t o r i n g  S t a t i o n s  

V i s u a l  M o n i t o r i n g  of t h e  R a d i o  F requency  
Spec t rum 

Accuracy  o f  F i e l d  S t r e n g t h  Measurements  
a t  M o n i t o r i n g  S t a t i o n s  

d' 

'.. 

. 



REFERENCE 

Art. 7 

Art. 7 

Art. 7, 
App. 28 

Art. 7, 
App. 28 

0 

Art. 7, 
App. 28 

e 

Art. 7, 
App. 28 

Art. 7 

Art. 7 

.T / %  

l V /  n 

Art. 7, 
App. 28 

Art. 7 

PRELIMINARY DRAFT 

SPACE COORDINATION - U. S. STUDY GROUP 2 

Subgroup A 

DOC. NO. 

2/200 

2/201 

2/202 

2/203 

2/204 

2/205 

2/206 

2/2 08 

2/210 

2 / 2 i i  

2/213 

2/214 

TITLE 

Sharing of Radio-Frequency Bands by 
Links Between Space Research Earth 
Stations and Space Research Spacecraft 
and Between Other Space Services 

Frequency Sharing Between Radio 
Systems for Space Research 

Telecommunication Requirements for 
Manned and Unmanned Deep-Space Research 

Characteristics and Factors Affecting 
Feasibility of Frequency Sharing Between 
Research Satellite Systems and Terrestrial 
Systems 

Feasibility of Frequency Sharing Within 
and Among Space Networks Using Earth 
Satellites in the Space Research Service 

Feasibility of Frequency Sharing Between 
Deep-Space Research Systems and Other 
Space Systems 

Space Research Telecommunications 
Links 

Preferred Frequency Bands €or 
Deep-Space Research' Manned and 
Unmanned Spacecraft 

Preferred Frequency Bands for 
Space Research 

New Definition Deep/Near Earth 
Space Research Services 

Feasibility of Frequency Sharing 
Between Space Research Systems 
Using  the Same Space Research Bands 

Telecommunication Links for Manned 
and Unmanned Near-Earth Research Satellites 

. 



0 

0 

REFERENCE 

A r t .  7 

A r t .  7 

A r t .  7 , 

App. 29 

A r t .  7 

APP- 281 

A r t .  7 ,  
App. 25 

A r t .  I 

A r t .  7 

e 
A r t .  7, 
App. 28 

DOC. NO. 

2/215 

2/216 

2/217 

2/218 

2 /219  

2/220 

2 / 2 2 1  

2/400 

TITLE 

Study of P r e f e r r e d  F r e q u e n c y  Bands 
f o r  Near-Earth Manned a n d  Unmanned 
S p a c e c r a f t  

Telecommunicat ion R e q u i r e m e n t s  fo r  
Manned a n d  Unmanned N e a r - E a r t h  Space  
Research  

Deep-Space R e s e a r c h :  C h a r a c t e r i s t i c s  
, a n d  F a c t o r s  A f f e c t i n g  F r e q u e n c y  S h a r i n g  
With O t h e r  S e r v i c e s  

P r e f e r r e d  F r e q u e n c y  Bands f o r  Deep- 
Space R e s e a r c h  

Frequency S h a r i n g  Between Deep-Space 
Research  E a r t h  S t a t i o n s  and  O t h e r  
S t a t i o n s  o f  a l l  S e r v i c e s  

P r e f e r r e d  Frequency  Bands f o r  Deep- 
Space Manned and  Unmanned S p a c e c r a f t  

Telecommunicat ion L i n k s  f o r  Manned 
and Unmanned Deep-Space R e s e a r c h  

S h a r i n g  P o s s i b i l i t i e s  Between Space  
Research  S p a c e c r a f t  i n  E c c e n t r i c  
O r b i t s  a n d  Deep-Space R e s e a r c h  E a r t h  
S t a t i o n s  

0 

a 

. 



e 
SPACE C O O R D I N A T I O N  - U .  S .  STUDY GROUP 2 

Subgroup B - 

I. 

l e 

, 

le 

a 

REFERENCE 

A r t .  7 

A r t .  7 

A r t .  7 ,  
App. 28 

A r t .  7 ,  
App. 28 

A r t .  7, 
App. 28 

A r t .  7 ,  
App. 28 

A r t .  7 

A r t .  7 

A r t .  7 

App. 2 9  

DOC. NO. 

2/250 

2/253 

2/254 

2/255 

2/256 

2/257 

2/2 5 8 

2/259 

2/2 6 1 

2/265 

2/266 

TITLE 

P r e f e r r e d  F r e q u e n c y  Bands f o r  S p a c e c r a f t  
T r a n s m i t t e r s  Used a s  Beacons 

P r o t e c t i o n  of E l e c t r o n i c  Equipment  
From Radio-Frequency R a d i a t i o n  From 
Space R e s e a r c h  E a r t h  S t a t i o n s  

E f f e c t s  of M u l t i p l e  Access by Space  
Research  S p a c e c r a f t  t o  a S p a c e  
Research  D a t a  R e l a y  S a t e l l i t e  

Antennae fo r  S p a c e  R e s e a r c h  Sys tems 

R a d i a t i o n  Diagrams o f  Antennae  a t  
Space R e s e a r c h  E a r t h  S t a t i o n s  f o r  U s e  
i n  I n t e r f e r e n c e  S t u d i e s  

E a r t h  S t a t i o n  A n t e n n a e  i n  t h e  Space  
Research  S e r v i c e  

G e n e r a l i z e d  S p a c e  R e s e a r c h  E a r t h  
S t a t i o n  Antenna R a d i a t i o n  P a t t e r n  
€or Use i n  I n t e r f e r e n c e  C a l c u l a t i o n s ,  
I n c l u d i n g  C o o r d i n a t i o n  P r o c e d u r e s ,  
i n  t h e  Frequency  Range 1 - 4 0  GHz 

Space Sys tems Technology i n  t h e  
Space R e s e a r c h  S e r v i c e :  A t t i t u d e  
C o n t r o l  Technology 

P r e f e r r e d  F r e q u e n c y  Bands f o r  
S p a c e c r a f t  T r a n s m i t t e r s  Used as  
Beacons 

E f f e c t s  o i  P l a s m a s  on  Communicat ions 
w i t h  S p a c e c r a f t  

Study o f  E f f i c i e n t  U s e  of V a r i o u s  
O r b i t s  f o r  S p a c e  R e s e a r c h ,  C o n s i d e r i n g  
P o l a r i z a t i o n  D i v e r s i t y ,  O r b i t  S p a c i n g  
and Link D i v e r s i t y  

. 



e 

a 

REFERENCE DOC. NO. TITLE 

2/267 P r o b a b i l i t y  of H a z a r d s  t o  A i r c r a f t  
From Deep-Space E a r t h  S t a t i o n s  

A r t .  7 2/2 68 A n a l y s i s  of Long-Term S a t e l l i t e  
V i s i b i l i t y  S t a t i s t i c s  

A r t .  7 2/269 The Maximum Time a S a t e l l i t e  Spends 
i n  t h e  Beam of a n  E a r t h  S t a t i o n  

a 

0 

e 

e 



SPACE COORDINATION - U. S .  STUDY GROUP 2 ___- 

Subgroup C 

REFERENCE 

Art. 7 

Art. 7 
0 

0 

DOC. NO. TITLE 

2/300 Technical and __ Operational -. Considerations for 
the Earth Exploration Satellite Services 

The need for wide band data links due 
to high resolution multispectral sensors 
is addressed as is the need for a data 
telemetry band between the current 8025- 
8 4 0 0  MHz and 21.2-22.0 G H z  allocations (see 
2/307 for more detail). Power flux density 
limits which may restrict the applications 
planned for EES (see Report 2/308) and pas- 
sive and active microwave remote sensing 
considerations (see Report 2/305 and 2/304 
respectively) are highlighted in this Report. 

Technical information in this document 
will assist in determining PFD limits in 
frequency bands shared between EES and 
other space or terrestrial services for 
inclusion in Article 7. 

New Report 

2/301 Radiocommunications for Meteorological 
Satellite Svstems 

This paper has, and continues to be, 
a general tutorial paper on NASA's 
meteorological pTogram. It includes some 
discussions of link frequencies of various 
operational and planned METSATs. 

Added this year was a discussion of 
remcke sensing instrumentation and its im- 
pact on the need for increased data link 
bandwidths. A general discussion of active 
and passive microwave remote sensors €or 
METSATs, along with currently used frequen- 
cies, was also added. 

This document is €or general information 
purposes and has no direct effect on Art. 7. 

Draft Revision of Report 395-2 
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2/302 Technical and Operational Considerations 
for the Earth Expibration Satellite SerGice: 
Geodetic Satellite Svstem 

A general discussion is given covering 
present and near-future geodetic, satellite 
systems such as GEOS-2 and -3, SEASAT, 
LAGEOS and Geopause. Techniques discussed 
are laser ranging, long-baseline inter- 
ferometry, altimetry, scatterometry, 
radiometry and satellite-to-satellite 
tracking. 

The Report discusses: 1) the possible 
need for future communication links in 
Band 10, 2) the fact that active sensing 
experiments are incompatible with existing 
PFD limitations, and 3) the highlights 
of passive and active remote sensor needs 
in geodetic satellite systems (see Report 
2/305, 2/304 respectively). 

Technical information in this document 
will assist in determining PFD limits in 
frequency bands shared between EES and 
other space or terrestrial services for 
inclusion in Article 7 .  

New Report 

2/303 Radiocommunication Systems for Earth 
ExDloration Satellites 

This revised Study Programme discusses 
considerations to be given to the Earth 
Exploration Satellite Service. 

Of particular importance is the in- 
clusion this year of a call for consideration 
and determination of the needs and sharing 
criteria for active and passive microwave 
remote sensors. 

Technical information in this document 
will assist in determining PFD limits in 
frequency bands shared between EES and 
other space or terrestrial services €or 
inclusion in Article 7. 

e 
Revision of Study Programme 12A/2 
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2/304 Technical and Operational Considerations for 
the Earth Exploration Satellite Service: 
Frequency Sharing Criteria €or Active 
Microwave Sensors 

A computer program for calculating 
ground PFD's was developed to simulate a 
spaceborne active radar. The program was 
run for a 1000 km orbit, 2 kw transmitter 
power, 1.0 and 300 MHz RF bandwidths and a 
generalized, representative gain envelope. 

The analysis indicated that active 
sensors, as presently configured will pro- 
duce power flux densities considerably 
greater than allowed by the ITU in the 
fixed services. This may preclude their 
operation in these bands. However, it is 
desirable to determine whether existing 
PFD limits are applicable. Radiolocation 
bands, though, present more attractive 
sharing possibilities than the fixed ser- 
vices, but need further study. 

Technical information in this document 
will assist in determining PFD limits in 
frequency bands shared between EES and 
other space or terrestrial services for 
inclusion in Article 7. 

New Report 

2 / 3 0 5  Technical and Operational Considerations 
for the Earth Exploration Satellite Ser- 
vice: Frequency Sharing Criteria for 
Passive Microwave Sensors 

Passive remote sensors are high 
sensitivity microwave receivers and are 
used to measure emitted radiation from the 
earth I s environment. 

A computer model of a passive micro- 
wave radiometer was developed. A harmful 
level of interference of 20% of the re- 
ceiver's sensitivity (AT) was used in the 
analysis along with a generalized, represent- 
ative antenna. For comparison radio 
astronomers use 10% of A T  as an interference 
criteria. 

e 
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The conclusion reached was that re- 
search and experimentation with passive 
sensors may be conducted in many bands of 
the spectrum with varying degrees of 
interference, using currently allocated 
service bands. In some cases, the space 
research (passive) and radio astronomy 
bands would be satisfactory from an inter- 
ference viewpoint; however, the bandwidths 
are not now sufficiently broad to be 
totally satisfactory. 

Technical information in this document 
will assist in determining PFD limits in 
frequency bands shared between EES and 
other space or terrestrial services for 
inclusion in Article 7 .  

New Report 

2/306 Earth Exploration Satellites: Data 
Collection and Location Systems 

Current data collection and location 
systems -- OPLE on ATS-3, IRLS, RAMS, 
LandSat and SMS data collection systems -- 
are generally discussed. Types of satel- 
lite position location systems -- ranging, 
angle, rate and radiolocation -- are 
briefly presented. The best frequency 
compromise with present day developed 
technology, it is felt, is the 400.15-403 
MHz region. 

Technical information in this document 
will assist in determining PFD limits in 
frequency bands shared between EES and 
other space or terrestrial services for 
inclusion in Article 7 .  

New Report 
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Art. 7 2/307 Technical and Operational Considerat-ions 
for the Earth Exploration Satellite Ser- 
vice: Radiocommunication Frequency 
Selection Considerat-ions 

____ 

Art. 7 

In recognition of the potential use- 
fulness of earth exploration satellites, 
the 1971 WARC-ST allocated frequency bands 
for telemetering data from earth explora- 
tion satellites in Band 10 (8025-8400 MHz 
and 21.2-22.0 G H z ) .  Further study of 
these requirements indicates that the 
optimum band for this function may be 
between these two allocations ( s e e  Report 
2/308 for more detail). The purpose of 
this Report is to present the factors 
which influence the selection of frequencies 
for transmissions of wideband data from 
earth exploration satellites. 

Technical iniormation in this document 
will assist in determining PFD limits in 
frequency bands shared between EES and 
other space or terrestrial services for 
inclusion in Article 7. 

New Report 

2/308 Technical and Operational Considerations 
for the Earth ExDloration Satellite Ser- ~ 

vice: Power F l u x  Density Considerdtlons 
for Radiocommunication Systems 

Applications planned for earth explora- 
tion satellites may be restricted by the 
power flux density limits which apply to 
the frequency bands used by the satellites' 
radiocommunication systems (8025-8400 MHz 
and 21.2-22.2 G H z ) .  The purpose of this 
Report is to present the power flux density 
leveis needed by earth exploration satellites 
in order not to restrict the growth and 
utilization of the EES service. 

. 

Technical information in this document 
will assist in determining PFD limits in 
frequency bands shared between EES and 
other space or terrestrial services for 
inclusion in Article 7. 

New Report 
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2/309 Wireless Energy Transmission 

Transmission of energy by electromag- 
netic radiation may be of great value. 
Recent development work has demonstrated 
the technical possibilities of wireless 
energy transmission. However, at such 
high powers, antenna sidelobes and harmonic 
transmitter frequencies can produce harmful 
interference. A new question, thus seems 
appropriate. 

Assuming these transmitters operate 
in IS&M bands already allocated for this 
purpose then there are no direct impacts on 
Article 7; however, due high e.i.r.2. 
spurious responses (Article 12) must be 
considered. 

New Question 

Radiocommunications for Satellites - Ser- 
viced Data Collection Svstems 
___.__ 2/310 

The use of satellites to relay data 
from earth-based remote sensing platforms 
has been shown to be feasible. Consequently 
a new Question seems appropriate. Ques- 
tions to be addressed are: 1) the service, 
if a n y ,  where generalized earth based data 
collection systems should operate, 2) up- 
link and down-link frequency requirements, 
and 3 )  sharing criteria. 

Technical information is needed to 
assist in determining PFD limits in shared 
bands for inclusion in Article 7. 

New Question 



SPACE COORDINATION - U .  S .  STUDY GROUP 2 

Subgroup D 

a REFERENCE 

A r t .  7 

A r t .  7 

I) 

I, 

e 

A r t .  7 

N/A 

DOC. NO. 

2/350 

2/351 

2/352 

2/356 

2/357 

TITLE 

C h a r a c t e r i s t i c s  and  F a c t o r s  A f f e c t i n g  
Frequency  S h a r i n g  and  O t h e r  S e r v i c e s  

F a c t o r s  A f f e c t i n g  t h e  P o s s i b i l i t y  
of Frequency  S h a r i n g  Between Radio-  
as t ronomy and O t h e r  S e r v i c e s  

P r o t e c t i o n  of F r e q u e n c i e s  Used F o r  
R a d i o a s t r o n o m i c a l  Measurements  

F a c t o r s  A f f e c t i n g  t h e  P o s s i b i l i t y  
of Frequency Shar i -ng  Between Radar  
Astronomy and  O t h e r  S e r v i c e s  

L i n e  F r e q u e n c i e s ,  A r i s i n g  From N a t u r a l  
Phenomena, of I n t e r e s t  t o  Radio- 
as t ronomy and Rela ted  S c i e n c e s  

c 

. 



e 

SPACE COORDINATION - U .  S. STUDY GROUP 2 

Subgroup E 

REFERENCE DOC. NO. TITLE 

A r t .  7 2/401 P r e f e r r e d  F r e q u e n c y  B a n d s  for  Use 
i n  Main tenance  T e l e m e t e r i n g ,  
T r a c k i n g  and  Telecommand o f  Develop-  
menta l  and  O p e r a t i o n a l  S a t e l l i t e s  

A r t .  7 2 /4  02  U s e  of S p a c e  R e s e a r c h  F r e q u e n c y  B a n d s  
a s  M u l t i p l e  D i r e c t i o n  Bands 

Art. 7 2/403 U s e  of S p a c e  R e s e a r c h  F r e q u e n c y  Bands 
as  M u l t i p l e  D i r e c t i o n  Bands 

A r t .  7 2/404 T e c h n i c a l  F e a s i b i l i t y  o f  Frequency  
S h a r i n g  i n  t h e  Amateur S a t e l l i t e  
S e r v i c e  

. f 



m 

SPACE COORDINATION - U. S. STUDY GROUP 3 

* 

Note: D r .  H a s s  a d v i s e d  t h a t  S t u d y  Group 3 i s  n o t  

i n i t i a t i n g  any  p a p e r s  by i t s e l f ,  b u t  i s  

a s s o c i a t i n g  i t s e l f  w i t h  t w o  p a p e r s  on 

s e l e c t i v e  c a l l i n g ,  o r i g i n a t i n g  i n  U .  S .  S t u d y  

Group 8 .  

c 



PRELIMINARY DRAFT - REQUIRES 
COORDINATION WITH THE CHAIRMAN 

SPACE COORDINATION - STUDY GROUP 4 

REFERENCE DOC. NO. 

A r t .  7 
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A p p .  29 

4/1  

4 / 2  

D i v e r s i t y  Delay  

The s i g n a l s  f rom t h e  t w o  s t a t i o n s  of  
a d i v e r s i t y  p a i r  w i l l  have  d i f f e r e n t  t i m e  
base a t  t h e  s w i t c h i n g  p o i n t .  With some 
l o o s e  c o n s t r a i n t s  o n  s t a t i o n  l o c a t i o n ,  t h i s  
d i f f e r e n c e  c a n  be h e l d  t o  2 0  p s  o r  less,  
f o r  s p a c i n g s  o f  20  km. S a t e l l i t e  mo t ion  
w i l l  c a u s e  t h i s  d e l a y  t o  v a r y  by k 0 . 5  t o  
kO.75 ps a round  i t s  nominal  v a l u e .  The 
r e p o r t  d e r i v e s  t h e  magn i tude  of t h e  d e l a y ,  
d e s c r i b e s  i t s  e f f e c t s  on a n a l o g  and d i g i t a l  
s i g n a l  t r a n s m i s s i o n s ,  a n d  d i s c u s s e s  t h e  need 
€or d i f f e r e n t i a l  d e l a y  e q u a l i z a t i o n s .  

I n f o r m a t i o n  Repor t  

Design C o n s i d e r a t i o n s  f o r  I n t e r s a t e l l i t e  
L inks  

The r e p o r t  i d e n t i f i e s  some of t h e  
emerging n e e d s  €or i n t e r s a t e l l i t e  communica- 
t i o n s  l i n k s  and r e l a t e s  them q u a l i t a t i v e l y  
t o  f a c t o r s  e n h a n c i n g  t h e  s p e c t r u m  u t i l i z a t i o n  
of t h e  g e o s t a t i o n a r y  o r b i t .  The r e p o r t  a l s o  
i d e n t i f i e s  some of  t h e  ma jo r  t e c h n i c a l  i s s u e s  
t h a t  w i l l  need t o  b e  a d d r e s s e d  i n  f u r t h e r  
sys tem d e s i g n  c o n s i d e r a t i o n s .  

N e w  R e p o r t  

4 /3  S a t e l l i t e  Antenna  P a t t e r n s  i n  t h e  F i x e d  
S a t e l l i t e  S e r v i c e  

R e p o r t  558 d i s c u s s e s  s a t e l l i t e  a n t e n n a  
d e s i g n  t e c h n i q u e s  and  p e r f o r m a n c e  r e q u i r e m e n t s  

o rb i t  u t i l i z a t i o n ,  and  e f f e c t s  o f  s i d e  l o b e  
r e d u c t i o n  and  p r e s e n t s  f o r  f u r t h e r  s t u d y  a 
r e f e r e n c e  r a d i a t i o n  d i a g r a m  f o r  u s e  i n  i n t e r -  
f e r e n c e  s t u d i e s .  

~ i izpG&~i ig  - - 2 - slut:  and i i i a i r i  l o b e  c h a r a c t e r i s t i c s  , 

T h i s  document ,  4 / 3 ,  p r e s e n t s  r e v i s e d  
s e c t i o n s  as  f o l l o w s :  
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I, 

App. 29  

Replaced  s e c o n d  s e n t e n c e  of l a s t  p a r a g r a p h  
of S e c t i o n  3 . 1  w i t h  d e s c r i p t i o n  of p o t e n t i a l  
s i d e l o b e  r a d i a t i o n  f a l l i n g  o u t s i d e  t h e  
e a r t h ' s  r i m  (217') and i n t e r f e r i n g  w i t h  
s p a c e c r a f t  o p e r a t i n g  w i t h  r e v e r s e d  up  and 
down-l ink f r e q u e n c i e s .  Added new f i g u r e  f o r  
example of s i d e  lobe r a d i a t i o n  beyond e a r t h ' s  
r i m .  Added new annex  e n t i t l e d  "Beam Shaping  
by Combining M u l t i p l e  F e e d s  i n  a Common 
P a r a b o l i c  Ref l ec to r " .  

R e v i s i o n  of R e p o r t  558 

P o l a r i z a t i o n  D i s c r i m i n a t i o n  by Means of 
-- 0 r t h o ; o n a l  C i r c u l a r  and L i n e a r  P o l a r i z a t i o n  
__- 4/4 

R e p o r t  555 d i s c u s s e s  t h e  u s e  of  ortho-/ 
g o n a l  p o l a r i z a t i o n  t o  p r o v i d e  i n c r e a s e d  
ca_nac i ty  of t h e  g e o s t a t i o n a r v  o r b i t .  The 
fac tors  which  a r e  d i s c u s s e d  i n c l u d e  c r o s s  
p o l a r i z a t i o n  d i s c r i m i n a t i o n  o b t a i n a b l .  e i n  
d i f f e r e n t  f r e q u e n c i e s  , t h e  c h a r a c t e r i s t i c s  
of p o l a r i z e r s ,  t h e  d e p o l a r i z i n g  e f f e c t s  
e x p e r i e n c e d  i n  t h e  a t m o s p h e r e  and i o n o s p h e r e ,  
t h e  s t a b i l i t y  o f  s a t e l l i t e  o r i e n t a t i o n  and 
the i m p l e m e n t a t i o n  of p o l a r i z a t i o n  t r a c k i n g .  

The c h a n g e s  which Doc. 4 / 4  p r e s e n t  are:  
I n s e r t  new s e c t i o n  2 d e s c r i b i n g  r e l a t i v e  
a d v a n t a g e s  of  l i n e a r  p o l a r i z a t i o n .  Changed 
o l d  s e c t i o n  2 number a n d  t i t l e  t o :  
3 .  P o l a r i z a t i o n  D i s c r i m i n a t i o n  P e r f o r m a n c e  
for S a t e l l i t e s  o r  E a r t h  S t a t i o n  Components 
R e p l a c e s  o l d  p a r a g r a p h  t h r e e ,  f o u r  and f i v e  

3 .  P o l a r i z a t i o n  D i s c r i m i n a t i o n  P e r f o r m a n c e  
for S a t e l l i t e s  o r  E a r t h  S t a t i o n  Components 
R e p l a c e s  o l d  p a r a g r a p h  t h r e e ,  f o u r  and f i v e  
of t h i s  s e c t i o n  w i t h  new mater ia l  p r e s e n t i n g  
measured da ta  of cross p o l a r i z a t i o n  c o n t o u r s  
for c o n i c a l  h o r n s  a n d  c o n i c a l  h o r n  r e f l e c t o r .  

Added new p a r a g r a p h ,  " 3 . 2 ,  P o l a r i z e r s "  
t o  replace " S e c t i o n  3 .  P o l a r i z e r s "  i n c l u d i n g  
e x t e n s i v e  re-wri te  d e s c r i b i n g  c u r r e n t  work 
i n  t h e  f i e l d .  

D e l e t e d  S e c t i o n  4, and r e v i s e d  S e c t i o n  
5 as: 
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" 4  , Environmental--Factors  A f f e c t i n g  
P o l a r i z a t i o n  D i s c r i m i n a t i o n " .  Re-numbered 
p a r a g r a p h s  w i t h  s e c o n d  p a r a g r a p h  u n d e r  new 
4 . 3  d e s c r i b i n g  t h e  e f f e c t s  of r a i n - i n d u c e d  
d i f f e r e n t i a l  a t t e n u a t i o n  and p h a s e  s h i f t  
o n  c ross  p o l a r i z a t i o n  f o r  c i r c u l a r  p o l a r i z a -  
t i o n .  Added p a r a g r a p h ,  " 4 . 4  P o l a r i z a t i o n  
T r a c k i n g  for L i n e a r  P o l a r i z a t i o n " .  

R e v i s i o n  o f  R e p o r t  555 

4/5 Coupl ing  F a c t o r  Between a L a r g e  E a r t h  S t a t i o n  
Antenna and  a S m a l l  Antenna Located i n  i t s  
G e o m e t r i c a l  Shadow 

A r e l a t i v e l y  s imple  f o r m u l a  i s  d e r i v e d  
for  e s t i m a t i n g  t h e  c o u p l i n g  f a c t o r  t h a t  
e x i s t s  be tween a l a r g e  e a r t h  s t a t i o n  a n t e n n a  
and  a n  i s o t r o p i c  a n t e n n a  l o c a t e d  o n  t h e  rear- 
ward p r o j e c t i o n  o f  i t s  f o c a l  a x i s .  P r e d i c t i o n s  
based  on  t h e  f o r m u l a  a re  compared t o  a c t u a l  
measurements  made i n  t h e  f i e l d .  The m a g n i t u d e  
o f  t h e  o n - a x i s  c o u p l i n g  f a c t o r ,  which a p p e a r s  
t o  be w o r s t  case v a l u e ,  c a n  be p r e d i c t e d  
r e a s o n a b l y  w e l l  f rom t h e  f o r m u l a  d e s p i t e  t h e  
c o m p l e x i t y  of t h e  a c t u a l  s i t u a t i o n  where 
back-up s t r u c t u r e ,  p e d e s t a l ,  e l e v a t i o n  s h a f t ,  
b u i l d i n g s  and  t h e  ground i t se l f  c a n  be e x p e c t -  
ed t o  d i s t o r t  t h e  r e s u l t s .  

N e w  R e p o r t  

4/6 F r e q u e n c y  C o n s i d e r a t i o n s  f o r  t h e  I n t e r s a t e l l i t e  
S e r v i c e  Between G e o s t a t i o n a r y  S p a c e  S t a t i o n s  

O p t i m a l  f r e q u e n c y  r a n g e s  f o r  I n t e r s a t e l -  
l i t e  S e r v i c e  l i n k s  are  d i s c u s s e d  i n  some 
d e t a i l .  I t  i s  c o n c l u d e d  t h a t  f o r  a n t e n n a  
s i z e s  g r e a t e r  t h a n  a b o u t  0 . 2 8  meters, t h e  
optimum f r e q u e n c i e s  f o r  n o n - t r a c k i n g  i n t e r -  
s a t e l l i t e  l i n k s  l i e  i n  t h e  r a n g e  be tween 3 
and 3 0  GHz, t h e  l a r g e r  a n t e n n a  s i z e s  f a v o r i n g  
t h e  l o w e r  f r e q u e n c i e s .  

N e w  R e p o r t  



* 

REFERENCE 

A p p .  29 

App. 29 

DOC. NO. 

4/7 

4/8 

A r t .  7 4/9 

i i )  

A r t ,  7 4/10 

TITLE 

T e c h n i c a l  F a c t o r s  Af fect . i .na t h e  Ef f i c i  encv  
----I ~- 

of Use of t h e  G e o s t a t i o n d r y - S a t e l l i t e  O r b i t  
b y  Radio Communicat ions S a t e l l i t e s  S h a r i n g -  
T h i s  Same F r e o u e n c v  Band 

____-____ 
----I ~- 

of Use of t h e  G e o s t a t i o n d r y - S a t e l l i t e  O r b i t  
b y  Radio Communicat ions S a t e l l i t e s  S h a r i n g -  
T h i s  Same F r e o u e n c v  Band 

____-____ 

R e p o r t  453 i n  t h e  " b a s i c "  and c o n t i n -  
u i n g  report  of t h e  f i n d i n g s  of IWP 4/1, 
e f f i c i e n t  u s e  o f  t h e  g e o s t a t i o n a r y  o r b i t ,  
which c o n t a i n s  t h e  g e n e r a l  c o n c l u s i o n s  o f  
t h e  IWP on i t s  main top ics .  

The E f f e c t  of M u l t i p l e  Band/Serv ice  S a t e l l i t e s  
o n  O r b i t  and S p e c t r u m  U t i l i z a t i o n  

The way i n  which  band a l l o c a t i o n s  and  
s e r v i c e s  are  combined o n  i n d i v i d u a l  s p a c e -  
c r a f t  may h a v e  a n  e f f ec t  on  t h e  u t i l i z a t i o n  
of t h e  g e o s t a t i o n a r y  o r b i t .  An a n a l y s i s  o f  
t h i s  e f f e c t  i n v o l v i n g  v a r i o u s  homogenous 
p o t e n t i a l  c o m b i n a t i o n s  of a m u l t i b a n d  s a t e l -  
l i t e  i s ' p r e s e n t e d .  I t  i s  c o n c l u d e d  t h a t  
u n l e s s  c a r e f u l l y  d o n e ,  s u b s t a n t i a l  losses  i n  
o r b i t - s p e c t r u m  u t i l i z a t i o n  may r e s u l t .  

Systems i n  t h e  F i x e d  S a t e l l i t e  S e r v i c e  F o r  
Frequency  D i v i s i o n  M u l t i p l e x  Telephony and 
T e l e v i s i o n  

R e p o r t  2 0 8 - 3  d e s c r i b e s  t h e  form o f  t h e  
h y p o t h e t i c a l  r e f e r e n c e  c i r c u i t  and  a l l o w a b l e  
n o i s e  s t a n d a r d ,  t h e  video bandwidth  and 
sound c h a n n e l  f o r  t e l e v i s i o n .  

The r e v i s i o n s  i n  4 / 9  c o n s i s t  o f  i n c l u -  
s i o n  of a n  updated .  s e c t i o n  o n  a l l o w a b l e  n o i s e  
power l i m i t s  i n  p l a c e  of p a r a g r a p h  2 o f  sec- 
t i o n  2 . 1  of t h e  r e p o r t .  

R e v i s i o n  of Report  2 0 8 - 3  

E x p e r i m e n t s  on  Col loca ted  Antennas  

R e s u l t s  of C o m s a t  tes ts  are  p r e s e n t e d  i n  
s u p p o r t  of t h e  a n a l y s i s  p r e s e n t e d  i n  Doc. 4/5 
c o n c e r n i n q  a n t e n n a  c o u p l i n g  between a n  e a r t h  
s t a t i o n  and i t s  a s s o c i a t e d  i n t e r c o n n e c t  r a d i o -  
r e l a y  l i n k  o p e r a t i n g  i n  t h e  same f r e q u e n c y  b a n d s .  
The tes t  r e s u l t s  c o n f i r m  t h e  f e a s i b i l i t y  of 
f r e q u e n c y  r e u s e  f o r  t h e s e  s y s t e m s  w i t h o u t  undo 
i n t e r f e r e n c e  o r  e x c e s s i v e  c o n s t r a i n t s .  F u r t h e r ,  
t h e  t es t  p r o v i d e d  d a t a  on  c o u p l i n g  be tween 
t w o  a n t e n n a e  w i t h  l a r g e  a p e r t u r e s ,  e a c h  i n  t h e  
t h e  o t h e r ' s  n e a r  f i e l d .  

N e w  Report 

1 . 
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4 / 1 1  

4/12 

4/13 

4/14 

TITLE 

E a r t h  S t a t i o n  D e s i g n  1 4 / 1 1  GHz 

S t u d y  o f  c o n f i g u r a t i o n  f o r  a 1 4 / 1 1  GHz 
e a r t h  s t a t i o n  i n  l i g h t  o f  a p a r t i c u l a r  s e t  
o f  r a i n  a t t e n u a t i o n  s t a t i s t i c s  and d e s i r e d  
pe r fo rmance  l e v e l .  L i n k  m a r g i n s  f o r  f a d i n g  
and o v e r a l l  d e g r a d a t i o n  a re  p r e s e n t e d  f o r  
t h e  u p - l i n k  and  down- l ink  cases i n  terms o f  
p e r c e n t a g e  of t i m e  f o r  b o t h  n o n - d i v e r s i t y  and 
space  d i v e r s i t y  c o n f i g u r a t i o n s .  

N e w  R e p o r t  

14/11 GHz D i v e r s i t y  E a r t h  S t a t i o n  Con- 
f i g u r a t i o n  

T e c h n i c a l  f a c t o r s  a f f e c t i n g  t h e  con- 
f i g u r a t i o n  o f  a 1 4 / 1 1  GHz d i v e r s i t y  e a r t h  
s t a t i o n  a r e  p r e s e n t e d .  S e v e r a l  p o t e n t i a l  
d i v e r s i t y  c o n f i g u r a t i o n s  a r e  s t u d i e d  and 
c o n c l u s i o n s  drawn.  

N e w  Repor t  

D i v e r s i t y  I n t e r c o n n e c t i o n  Link  Des ign  - 

P r e s e n t a t i o n  o f  a d i v e r s i t y  i n t e r c o n -  
n e c t i o n  l i n k  ( D I L )  d e s i g n  c o n f i g u r a t i o n  
band upon d e t a i l e d  t e c h n i c a l  c o n s i d e r a t i o n s .  
The d e s i g n  a l l o w s  f o r  f r e q u e n c y  r e u s e  and 
p r e s e n t s  d e t a i l e d  D I L  s y s t e m  p a r a m e t e r s  a s  
w e l l  a s  l i n k  b u d g e t  c a l c u l a t i o n s .  

New R e p o r t  

I n t e r f e r e n c e  C d n s i d e r a t i o n s  i n  a D i g i t a l l y  
Modulated Communica t ions  S a t e l l i t e  System 

Communications s a t e l l i t e  s y s t e m s  have  
o p e r a t e d  i n  e i t h e r  bandwid th  o r  power l i m -  
i t e d  modes. However, f u t u r e  s y s t e m s  may be- 
come i n t e r f e r e n c e  l i m i t e d  d u e  t o  t h e  i n t r o -  
d u c t i o n  of f r e q u e n c y  r e - u s e  t e c h n i q u e s  w i t h i n  
g iven  s y s t e m s .  S i m u l t a n e o u s l y ,  d i g i t a l  modu- 
l a t i o n  may become t h e d o m i n a n t  m o d u l a t i o n  
t e c h n i q u e  u t i l i z e d .  I t  i s  d e s i r a b l e  t o  
e s t a b l i s h  t o l e r a b l e  i n t e r f e r e n c e  l i m i t s  f o r  
d i g i t a l  m o d u l a t i o n  so t h a t  a c c e p t a b l e  pe r -  
formance may be r e a l i z e d .  The r e l a t i o n s h i p  
between t h e  RE? i n t e r f e r e n c e  p a r a m e t e r s  and  

. 
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TITLE 

t h e  e f f ec t  o n  d i g i t a l  conununica t ions  per- 
formance i s  t h e  s u b j e c t  of t h i s  p a p e r  con- 
t a i n i n g  r e s u l t s  of a l a b o r a t o r y  hardware  
s i m u l a t i o n .  

N e w  R e p o r t  

Bandwidth and O r b i t a l  A r c  U t i l i z a t i o n  o f  
Sat e 11 it e Conunun i c  at ions S y sterns Emp 1 oy i nq 
Mixed E a r t h  S t a t i o n s  

~ _ _ ~ . _ _ _ _ _ _ _ _ _  

The u s e  o f  e a r t h  s t a t i o n s  w i t h  s m a l l  
a n t e n n a s  i s  o f  i n c r e a s i n g  i n t e r e s t  b e c a u s e  
of t h e  cos t  f o r  communica t ions  s e r v i c e  ex- 
p a n s i o n  i n  d e v e l o p i n g  n a t i o n s ;  communica- 
t i o n s  s e r v i c e s  t o  remote areas; e d u c a t i o n a l  
and o t h e r  p u b l i c  s e r v i c e  f u n c t i o n s  t o  l a r g e  
u s e r  c o m m u n i t i e s ;  and emergency communica- 
t i o n s  f o r  d i s a s t e r  r e l i e f .  Developments  
i n  s a t e l l i t e  and  r e l a t e d  t e c h n o l o g i e s  have  
r e s u l t e d  i n  t h e  c a p a b i l i t y  t o  s u p p o r t  s u c h  
communicat ions u s i n g  s m a l l  e a r t h  s t a t i o n s .  
The u s e  o f  s u c h  s t a t i o n s  c a n  be e x p e c t e d  
t o  i n c r e a s e .  However, t h e  c h a r a c t e r i s t i c s  
of  s u c h  s t a t i o n s  ( p a r t i c u l a r l y  a n t e n n a  
d i s c r i m i n a t i o n )  t e n d  t o  r e d u c e  t h e  u t i l i z a -  
t i o n  o f  b a n d w i d t h  and o r b i t a l  a r c  a s  com- 
p a r e d  t o  t h a t  a c h i e v e d  by l a r g e r  s t a t i o n s .  

T h i s  R e p o r t  a n a l y z e s  t h e  p r i n c i p a l  
f a c t o r s  a f f e c t i n g  o r b i t  spac i r .g  w i t h  mixed 
e a r t h  s t a t i o n s ,  and  how t h e s e  c a n  be manip- 
u l a t e d  t o  r e d u c e  o r b i t  s p a c i n g .  

N e w  Report  

I n t e r f e r e n c e  A l l o c a t i o n  of a D i g i t a l  Sys-  
t e m  i n  t h e  F i x e d  S a t e l l i t e  S e r v i c e  

The u s e  of d i g i t a l  m o d u l a t i o n  h a s  
a l r e a d y - b e e n  u s e d  i n  s a t e l l i t e  s y s t e m s  i n  
t h e  F i x e d  S a t e l l i t e  S e r v i c e .  The m o s t  
e x t e n s i v e  a p p l i c a t i o n  w i l l  be i n  f r e q u e n c y  
bands  a b o v e  1 0  G H z  w h e r e  r a i n  a t t e n u a t i o n  
b e g i n s  t o  c o n t r i b u t e  s i g n i f i c a n t  f a d i n g .  
A s  a r e s u l t ,  t h e  service may h a v e  t o  be 
s w i t c h e d  t o  d i v e r s i t y  e a r t h  s t a t i o n s  i n  
o r d e r  t o  m a i n t a i n  a c c e p t a b l e  e r ror  per form-  
ance .  

The i n t e r f e r e n c e  c o o r d i n a t i o n  of  t h e s e  
s y s t e m s  i s  d i f f e r e n t  t h a n  a n a l o g  s y s t e m s .  
The s y s t e m  w i l l  be d e s i g n e d  t o  l i m i t  t h e  
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error rate to a tolerable level even at. 
the switch point. Consequently, if the 
switch point requirement is met, the 
error performance during normal propagation 
conditions is negligibly small. 

New Report 

4/17 Sharing Between Fixed-Satellite and 
Broadcasting-Satellite Services at 12 GHz 

4/18 Efficiency of Use of the Geostationary - 
Satellite Orbit: Concepts and Definitions 

The efficient use of the geostationary- 
satellite orbit and the frequency spectrum 
in the Fixed-Satellite Service is recognized 
as an important goal but what constitutes 
efficient use of the orbit-spectrum re- 
source is a complex question. Discussion 
of this problem can be found in Report 453-1. 
The need f o r  further investigation into 
t h i s  subject is well recognized by the CCIR. 

The number of technical factors af- 
fecting geostationary-orbit utilization 
suggests the potential difficulties at- 
tending a comprehensive formulation of 
efficiency. The complexity of this subject 
is increased by the effect of non-technical 
considerations. That is, economic, sociai, 
and cultural factors are also important 
aspects. However, since the CCIR deals only 
with technical aspects, it becomes necessary 
to consider only those aspects of efficiency. 
Progress in this area would be furthered by 
a careful separation and precise defini- 
tion of concepts that have been previously 
used loosely and interchangeably. Such 
clarification might lead to better under- 
standing of the concept of efficiency of 
orbit-spectrum utilization, and permit the 
adoption of Recommendations on the subject 
which would foster the efficient use of this 
resource. It is the intention of this 
Report to attempt to clarify the issues 
involved. 

New Report 
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D i g i t a l  S e l e c t i v e  C a l l i n g  Sys tem T e s t s  on  a n  
H F  Channel  S i m u l a t o r  
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E n g i n e e r i n g  S t a n d a r d s  Govern ing  t h e  Ass ign-  
ment o f  Sound B r o a d c a s t i n g  S t a t i o n s  i n  
Band 6 (MF) i n  t h e  USA 

Improving  MF Coverage  E f f i c i e n c y  by U s e  
of D i r e c t i o n a l  T r a n s m i t t i n g  Antenna 

Sound B r o a d c a s t i n g  Sys tems i n  Bands 5 ,  6 ,  
and 7 

Sound B r o a d c a s t i n g  i n  Bands 5 and  6 

I o n o s p h e r i c  M o d i f i c a t i o n  

C h a r a c t e r i s t i c s  of TV Systems 

P o l a r i z a t i o n  of E m i s s i o n s  i n  t h e  
T e r r e s t r i a l  TV B r o a d c a s t i n g  S e r v i c e  

S t a n d a r d s  f o r  t h e  I n t e r n a t i o n a l  Exchange 
of Monochrome a n d  C o l o r  TV Programs on  F i l e  

S t a n d a r d s  f o r  t h e  I n t e r n a t i o n a l  Exchange o f  
Monochrome and  Color  TV Programs o n  F i l e  

I n t e r n a t i o n a l  Exchange of TV Programs o n  
Magnet ic  Tape 
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S t a n d a r d s  f o r  Car t r idge  Tape R e c o r d i n g  and  
Reproducing 

S u b n y g u i s t  Encoding  o f  PCM NTSC Color  
T e l e v i s i o n  S i g n a l  s 

T e l e v i s i o n  S y s t e m s  Using  D i g i t a l  Modula t ion  

Measurements of S t e r e o p h o n i c  P a r a m e t e r s  

C o m p a t i b i l i t y  of S t e r e o p h o n i c  and  Supple-  
mentary  S u b c a r r i e r s  
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Criteria t o  b e  A p p l i e d  f o r  F r e q u e n c y  
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Wddiington. D L ?0005 GRC-203/1-111 

Date: Augus t  5 ,  1 9 7 5  

TO: Ad H O C  144-111 

S u b j e c t :  T a s k  C o o r d i n a t o r s  

The t a s k s  c o n c e r n e d  w i t h  p r o v i d i n g  t e c h n i c a l  p r e p a r a t i o n  f o r  t h e  
1979 G e n e r a l  K o r l d  A d m i n i s t r a t i v e  R a d i o  C o n f e r e n c e  f a l l  i n t o  
c e r t a i n  g e n e r a l  c a t e g o r i e s .  It i s  r e c o r n e n d e d  t h a t  t h e r e  b e  d e s i g n a t e d  
a c o o r d i n a t o r  f o r  e a c h  o f  t h e s e  c a t e g o r i e s .  T n i t i a l l y  t h e r e  would 
be f o u r  c o o r d i n a t o r s ,  i .e . ,  one € o r  S p a c c ,  M o b i l e ,  S p e c t r u m  U t i l i z a t i o n ,  
and  P r o , m g a t i o n ,  r e s p e c t i v e l y .  

The  r e s p o n s i b i l i t i e s  of t h e  c o o r d i n a t o r s  would i n c l u d e  t h e  f o l l o w i n g :  

1. I n s u r e  t h e  t i o , e l y  c o m p l e t i o n  o f  t a s k s  a s s i g n e d  b y  Ad Hoc 
144-111. 

2. I d e n t i f y  a c t i v i t i e s  p l a n n e d  and/or  underway v h i c h  b e a r  upon 
the c o m p l e t i o n  of a s s i g n e d  t a c k s .  

3 .  I n s u r e  t h a t  U.S. P o s i t i o n s  a rc  s u p p o r t e d  by  a p p r o p r i a t c  C C I R  
Documen ta t ion  i n  a t i m e l y  f a s h i o n .  

4 .  I d e n t i f y  areas of d e l i c i e n c i e s  i n  t h e  c o g n i z a n t  areas of 
r e s p o n s i b i l i t y  and make r e c o n m e n d a t i o n s  f o r  r c c t i i y i n g  s u c h  
d e f i c i e n c i e s .  

The  c o o r d i n a t o r  f o r  Space  is  RASA; f o r  S p e c t r u n  U t i l i z a t i o n  i s  the O f f i c e  
of T e l e c o m m u n i c a t i o n s ,  D e p a r t m e n t  o f  Commcrce; f o r  M o b i l e  i s  the 
Depar tn ien t  of T r a n s p o r t a t i o n ,  C o a s t  Guard ;  and  f o r  P r o p a g a t i o n  i s  t h e  
I n s t i t u t e  f o r  T e l e c o m i u n i c a t i o n s  S c i e n c e s ,  D e p a r t m e n t  o f  Ccixwrce. 

Fy. Fd .'... .c:< 

D. M. J a n s k y  
Convenor  Ad Hoc 144-111 
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Weshington. D I: 20005 

e 
AD HOC-144 

Date: January 3 ,  1975  
a 

To: Convenors, AH-144IaY 144Ib, 144Ic, 144Id, 144Ie, 14411 and 144 111 

Subjec t :  Assignment of p o r t i o n s  of t h e  Radio Regu la t ions  

e 

The p a r t s  of t h e  Radio Regula t ions  a r e  ass igned  t o  v a r i o u s  subgroups 
of AH-144 f o r  review and p r e p a r a t i o n  of U. S.  P o s t i o n s  as i n d i c a t e d  
i n  t h e  A t  tachmelit. 

Where an e n t i r e  Chapter i s  a s s igned ,  on ly  t h e  Chapter  number i s  
g iven .  
the Art ic le  numbers a r e  g iven .  Where R e p l a t l o x  v- i thin an Art ic le  
are as s igned  s e p a r a t e l y ,  t h e  Regula t ions  numbers arc given .  

L'here A r t i c l e s  w i t h i n  a Chapter a r e  ass igned  s e p a r a t e l - y ,  

This supercedes  t h e  i n i t i a l  ass ignments  conta ined  i n  GRC-103. 

-- 
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Chapter 111 

Chapter IV 
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Addi t iona l  Radio Regu la t ions ,  Reso lu t ions ,  and Rccminendations t o  
be  ass igned  Ta te r .  
by the F i n a l  A c t s  of t h e  WmC->I-74 will be  i s sued  a f t e r  r e c e i p t  of  
those F i n a l  Acts.  

Any changes o r  a d d i t i o n s  t o  t h c  above n e c e s s i t a t e d  

b 
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kncricen Tr!r;.hmc an9 
7clcgri7~h C:(unpdtty 
195 DioaL(~:.ay 
New Yorl;. N .  Y. 30507 
Phono (2121 523-3291 

. J u l y  31, 1375 

Or. H. F. Ut lau t ,  C h a i r o a n  US%-1 
I n s t i t u t r  f o r  Telecoviruiiication Sciences 
Off i ce of  Te 1 ecormiii cat  1 or,s 
De pa r t  i i ~ n  t of Com rce 
Eouldcr, Colorado GO302 

Deer Bill: 
. This i s  t o  provide sori:? idcas f o r  your kiork on t h e  regula t ion  

. o f  adjacent-band in t e r f e rence .  

I am a t t ach ipg  copies  of ti.:o s o x i f i c  pro?c.sGls v h i c h  !-;:I:? 
beell made t o  the t C C  r ecen t ly  by ATE:. Tho f i r s t  p f r t a i n s  t o  t h o  
con t ro l  o f  adjbcent band  i n t e r i c r m c e  i n t s  t he  17.7-19.? Gilz b a n i  
from o t h e r  types of  t e r r e s t r i a l  Ltztioris opsra t ing  ic.,:cdiate?y ! )c. :o: i  
17.7 Gllz;  t h i s  v a s  f i l e d  i n  c c n w c t i o n  ~.ri:> F C C  Dorl:,?t ::o. 2@2:1 c:: 
t h e  l!ARC-73. The crco:id :~ezal:s t e  p3ie?ti?.1 in tc r ic ren :?  i r c ?  
broadcasting 2 n d  f i x e d  satelliivc i:i t l j e  11.7-12.7. Gtlz b i n d  ir::) 
t h e  Zdjaccnt k n d s ;  t h i s  c ? x  up < n  conwc t ion  ! r i t h  F C C  h c k ~ l ;  
110. 20168 ccmcerning thc 1977 !.!ARC. 

S i n c e r e  1 y , 

pc ~- .. 

Chai riiiaii, USSG-9 

At t sc lmwts  
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Extract from Comnmts of ATRT Co. i? 

FCC DGcket l io. 20271. da t cd  Fcbruary 1 4 ,  1975 

Adjacent Band In t e r f e rence  

13. Problem of  adjacent  band in t e r f e rence  t y p i c a l l y  a r i s e  
where scrvices occupying adjzccnt bands have r:idcly di f f c r e n t  s e rv i ce  
ob jec t ives  or d ispara te  tcciinical reqgi renents .  These problems have 
normally b c m  accor,mdated by c o s t l y ,  t i m  con;uming, custoni 
enginecring masurcs  applied t o  t he  r e spcc t ive  system layouts.  

s tudy  t o  devclop recoz:rndatio:i: and regula t ions  on i t s  c c n t r o l .  
O f  i r m d i a t e  concerli t o  ATGT i s  a p c t c n t i a l l y  ser ious  prctilcm a f f - c t ing  
the  pro jec ted  use of t h e  frccucncy band be twen  17.7-19.7 Gtiz (18 G i z )  
by both hioh capacity s a t e l l i t e  and t e r r e s t r i a l  s e r v i c e s .  
i s  expected t o  be of  Great cccr,cnic irc;iortancc t o  t h e  puS l i c , . e spec ia l ly  
as 1c;:er bands approach s a t u r a t i c n .  A t e r r e s t r i a l  r ad io  r e l ay  
a l l o c a t i o n  fo r  18 GYz was r t c e n t l y  sdopted by the  Corxission.* 
Prototype e q u i p x n t s  f o r  us? a t  rhesc frequencics Iiavo been d e x l o p s d  
and b u i l t .  Propagation data on b:ilich t o  enginccr sys t ezs  a t  18 G%z . 
is being accuiixlated as p a r t  o f  the*  ATS-6 e x p ? r i w n t  arid f u r t h e r  s t a t i s t i c s  
are expected f r o m  IiTGT ex!)?ri!q;.ii[31 orogrz:;;: a t  18 and 30 Gilz. Qf  2rz. t  
Zr;;portancc t o  r e a l i z i c g  :h2 ;ctc!:tial of  t h i s  b;ad i s  a fundox?ntal cced 
f o r  coniplfte frecacm to  loca te  sys tx i  1ini.s viit9out concern over 
d e b i l i t a t i n g  in te r fe rence  f rm cxtraneous sources.  Because p i - o ; ~ z ~ ~ t i ~ n  
f a c t o r s  i n  t h i s  band d i c t a t e  nuxr3ss ,  relativi . l j /  inexpensive,  c i3sn ;y  

and p!?c?n:?nt 7hilo;opi:y i s  e s s e n t i c l  i f  th2sc '  systcnis a r e  t o  b? 
econoni cill 1 y a t  t r a c  t i  \'e. 

technical i i i d  cprr?,tipii?: t.:.oli:: i7.l of r~dic1'1:7~1ti:n eqc,:;;:.?nt 2: .  
~ ~ c c ! u ~ ; ~ T ~ c . z  in i i i e  !I ,.J .i:.,zciaL?i;; be lq ; :  ll . . i '  C , ' ?  r:ay 
advcrsc i ~ ~ i x r ~ c r ~ c n ~ . ?  an6 relat.;ci .'*-<>ii%!ic iri;JecL c;i 33s  
above 17.7 Gllz. At p re sec t ,  tiic l:?dio i??gul?:iony. by f 
Appziidix 3 address t h i s  control ia;l.<t,Ler f o r  ce r t a in  radar  s t a t i o n s  L:. 
spec i fy ing  t h a t  ". . . tiif Limd:.iidth occc;lied Iiy tl!e cmissions 0-4- 5::zli 
s t a t i o n s  shall h t  c i i n t a i n ~ d  v:holj:/ y!ithin t!ic b i n d  al ' located t o  
sc rv icc .  . . ." "Occunied tJanc!:!idL!i" i s  d c f j n - d  i n  ;lo. 90 o f  t i i f  ?:dit 
Kegulaticn; i n  tcri'li o f  a pcrcent.Jg-: o f  t o t a l  x d n  p : w r  viiiich i s  
permissible bcynnd the [),Icupicd bznZ:iidth. l l u ~ ~ c v c r ,  in vim! o f  ti:? 

i3ic;iticii c , ~ ~ ? E ! : s  a!-+ s e n s i i i v c  t o  t he  pcak p o m r  of  
r ada r  pu?;c.s r a t l v r  tiiaii t h e i r  !:;?an p o w r  2nd t h ~ t  rad,!t.s tr*iim<L 
such l a q c  peak p o w i - s  and -wid: s i y i l  spec t ra  i n t o  Iiiglily dir! 'cxive 
antcnms, t l i c  potc!lt ial  f o r  s e r ious  in t e r f e rcncc  ex is t s .  InterCci-;,l\cc 
t o  adjacent. band scrv ice  a l loca t ions  around 17.7 CHz mist hc ccnl1.01lCtl 
t o  a 1-ciisonsbly 1ot.r ICVCI i f  nci:j!i!)o!-itiq s c rv i c i :~  a r e  i o  be c c c r . o ~ ~ ~ i c ~ ' l ~  

es tab l i s l inv~nt  of ru les  spec i f i ca l1y  applicati le t o  o u t - o f - b a n d  :missioilc. 
I t  i s  suggested tha t  r,uc!i a r egu la t ion  n\igl:t bc appropr ia tc lg  il!c:udcd in  

14 .  ATbT bel icves  t5e  aenera l  problem deserves f u r t h e r  

This b a n d  
. 

. spaced  t e r r e s t r i a l  re lay  poin ts  ( 2  km t o  5 kr), a l e a s t  cos t  enqi!-c?ririrj 

15. AT&T i s  coicerncd t!:?t inadcou?te ccit trnl  dl.iriiit; tl?? 

' viablct. ATRT Iielievcs the U.S. should develop s proposal t o  l ! A X  f o v  

,. 1.  

I . 
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the framework o f  Chapter I V  "Measurcs aga ins t  I n t e r f e r e n c e , "  A r t i c l e  12 
"Tcchnical C h r a c t c r i s t i c s  of E q u i i m n t  and Emiss ions . "  
analogous t o  Regulation No. 470 : i M ,  ATLT urges t h a t  ad jacent  b a i ~ d  psvier 
l i m i t s t i o n s  b? def ined i n  term; o f  an absolut+? ??ve l  o f  peak  poiqcr 
d e n s i t y  over a g i v e n  bznd:.ridth and a t  s given d i s t a n c e .  
recomniends t h a t  out-of - b a n 3  ei:ii :s i ons from s t a t  i o m  opera t i  ng i n  b a : ~ d s  
adjacent  t o  17.7 dnd 19.7 Gtlz be li:,:itcd t o  approxiniately -120 d2!!/r:i2 i n  
any 1 k i l o h e r t z  o f  Ssnd,qidtli a t  a d is tance  of 1 km. 

I n  a !nan;ier 

ATST 
' .  

I 

a 

a 

0 . .  
. : 

0 
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Fxtrac t  froT Cr.:i.wnts o f  ATLT Co. i n  -__I. . . - - 

FCC Docket No. 2 O s 8 ,  dated Ju ly  31, 1975 . 

. .. 

Out-of-Rand Erni s s i  on Control-: ---___-____ 

5 .  To promote the use o f  the  f requwcie;  i n  the 11.7-12.2 C l k  
band f o r  broadcasl  and f ixed  s a t e l l i t e  services:, i t  would be de:irc.ble 
t o  continue t o  oni t  de t a i l ed  t e r r f s t r i a l  coordination proccddure: and 
p o w r  f lux  density cons t r a in t s .  i:onntheless, i t  imperativ- t h z t  t he  
se rv i ces  i n  adjacent frequmcy a l loca t ions  be afforded a s z t i s f z c t o r y  
m a s u r e  of protection from the expected hish l eve l s  of  the b r G ? d c a s ;  
s a t e l l i t e  s igna l s  and poss ib le  Jut-of-band s p i l l o v e r  i n t e r f e rence .  

wi th in  the a l loca ted  band s t w s  f ro?  the  subs t an t i a l  increases  i n  
Equivalent I so t rop ica l ly  Radiated F w e r  ( E I I I P )  projecind f o r  1SE3 
and beyond. For exan?le ,  K A S A  pro jec t s  t h 3 t ,  in t he  l?SO's, E I C 3 ' s  
may exceed SO dC!r'. See ,  CCIR Dccu:znt USSG I V / E  (Rev. 1 )  dated 
April  18, 1969, "Feas ib i l i t y  of Di rec t  Sour,d and l c l e v i s i o n  
Broadcasting Fron Sa te l  l i t e s . "  This would be approxica te ly  s i x  
orders  o f  magnitude g rea t e r  t h a n  thc  l eve i s  corresponding t o  
permiss ib le  v a l w s  of po:\'er f lux  clznsity f r m  space s t a t i o n s  i.;liich 
share a l loca t ions  coequally with tle Fixed Service in nearby bjnds. 

6. AT&T's concern over conta inrent  of spec t r a l  enerzy . .  

. . .  
9 

7. Inasmuch as t h e  brcadc-sting s a t e l l i t e  end f i x d  
Sa te l l i t e  serv ices  in the 11.7-12.2 GSz band have no emission r iS? t s  
(n  t h e  ad jacent  bands, the  "un2void.ble" resic!ual s ? i l l e v e r  syr-ctl-?l 
emissions from 11.7-12.2 G H z  ope ra i i cns  nust be s u f f i c i e n t l y  
t o  avoid causing s i y i f j c a n t  i n t e r f e rence  t o  the se rv i ces  au t  
i n  those zdjacent b2nd ; .  FO'XPI- f lux  62nsit:i s tnd ic i  b y  the  C 
establishcd t ha t ,  in tiic case o f  z s a t e l l i t e  sys t cn  shoring i r i ?  
11.7 GHz band coequally with t e r r e s t r i a l  r a d i o  re lay  j y s t e r ; ,  
power f l u x  density For  the s z t e l l i t e s  should b? 1ic:ited t o  VL? 
which produce, in ;lip ac;grega;c, 2 j F r c x i r ? t c l y  ? O O O  g i c w t t t s  
no ise  i n t o  3. :crrxLI-ial  r ~ J i o  riI.idy s y s : ~ .  Considering thr. ' 
i t  \wuld ap>cat'  :ht eny exLrancous o u t - o i - \ \ ? ! i d  ii:::zct on raiii:; '- 

systems from serv iccs  o ; )e ra t ing  b~t:.:ecn 1r.7-12.2 G!iz siloula 1'- ? .  .::d 
t o  a r e l a t i v e l y  in s ign i f i can t  10 p:!pO or  l e s s .  
20 d9 beloll tile l eve ls  au:horized ' i n  2adio I!i.qulation :ID. (170 i i c  fcr 
f ixed  s a t e l l i  t e  se rv ices  i n  the s d j a c i n t  b w d s .  Accordingly, ."T..$T 
sugges ts  t h a t  the Con1::iission scek ths adoptior: of a U.S. pos i t ion  
l imi t ing  the allo:.r?!ile out-of-bcnd er icrgy rad ia ted  by broJc!c?:tl!::, a n d  
f ixed  se rv ice  s a t c l l i t e s  vihicil tire authorized t o  ouers te  in  thc 1 1 . 7  
t o  12 .2  GHz band t o  values a t  l e a s t  20 dB below thoxe givcn in P;ldin 
Regulation ilo. 470 119. 

This would requir;  1r':clj 

. .  . .  . .. . . 

. .  . *  1 
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Appendix F 

The French d r a f t  recommendation (Doc. 1 / 4 - 2 / 2 4 )  would 4, ~ 

i nco rpora t e  i n  t h e  Radio Regulatioris, e i t h e r  d i r e c t l y  or 

by r e f e r e n c e ,  t h e  harmful i n t e r f e r e n c e  l e v e l s  t o  radioastronomy 

as now def ined  i n  Tables  I and I1 of Annex I t o  C C I R  

Report 2 2 4 - 3 .  

b u f f e r  bands w i t h i n  t h e  spectrum a l l o c a t i o n s  t o  o t h e r  r a d i o  

s e r v i c e s  which a r e  ad jacen t  t o  bands a l l o c a t e d  t o  t h e  

radioastronomy s e r v i c e .  

radioastronomers  would f avor  such p rov i s ions  i n  t h e  Regulat ions.  

The d r a f t  recommendation would i n  e f f e c t  e s t a b l i s h  

It i s  understandable t h a t  t h e  

The d r a f t  reconmendation has a p o t e n t i a l  impact on other 
/&d&z-T dM-&+' dCi.ls 14 -7 

Imobile' e o a d c a s -  L&--R%- r a d i o  s e r v i c e s ,  p a r t i c u l a r l y  thedf ixed ,  

s a t e l l i t e  s e r v i c e s ,  and i t  must  be considered by  a l l  concerned 

S t u d y  Groups .  

a The appropr i a t eness  of such a recomme.ndation a s  a 
/ #  

recomalendation of t h e  C C I R  i s  ques t ionable .  Although the  

d r a f t  recommendation i s  based on t h e  a p p l i c a t i o n  of C C I R  

Report 2 2 4 - 3 ,  i t s  a p p l i c a t i o n  as  proposed would be a mandate f o r  

frequency managers and thus  i t  appears t o  t ranscend t h e  parview 

of  t h e  C C I R .  

(26 . A k a  
U.S. POSITION 

The d r a f t  reconnnendationqcannot be supported by t h e  U .  S .  

d e l e g a t i o n  t o  the  i n t e r i m  meeting of Study Group 2 .  

I n  any d i scuss ion  of t he  paper ,  t h e  de l ega t ion  w i l l  he guided 

by paragraphs 2 and 3 of  t h e  d iscuss ion  above. 
! 

. \  
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THE C.C.I.R., 
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a - .  

a 

t h c :  v;jlu< t o  i i iarIkint l  of- t h e  s c i c n t i  T ic  l - e s u ] t ~  ; Ic l i ieve( j  by the. r s d i o -  

ast ronomy s e r v i c e  t h r o u g l i  t h c i r .  e x p l o r a t i o n  o f  the  u n i v c r s e ,  

t h e  need for  i n t e r f e r e n c e - f  r c e  barids t l i rocrgl lout  t h c  r a d i o  spcc t run i  

i n  o r d e r  t h a t  rsd :o  as t ronomy rlii'asureolen'ir. can h c  made, 

t h e  l e v e l s  of i n t e r f e r e n c e  considered t o  b e  harmful by t h e  r a d i o  astronomy 

s e r v i c e  i n  Annex 1 t o  Report  224-3 f o r  l i n e  and continuum measurements, 

t he  d e s i r c  on t h e  p a r t  of both a c t i v e  and p a s s i v e  u s e r s  o f  t h?  r;iCio 

frecyucric). spcc!.ru;i to  operate i n  harmoriy k / i  t h o u t  r;:utual i n t z r f c r c n c e  

as  c v i d e n c c d  by t h e  p r o v i s i c n s  of  ?Ios. 8 ? ,  50, 31 ,  52, 116 ai id 11b,i 01'' 

the Rad io  R e g u l s t i o : i s ,  

the  d i f f i c u l t i e s  c u r r e n t l y  b e i n g  exper ienced  by t.;;dio s e r v i c e s  i n  the.  

d e s i g n  and u t i  1 i z a t i o n  o f  t r a n s m i t t e r s  t o  opei-;!tk i n  fi-cque:icy band ;  

a d j a c e n t  t o  a band a l l o c a t e d  t o  t l i c  r a d i o  a s t r o n c n y  s e r v i c e  i n  such a 

manner a s  t o  a f f o r d  the  maximum p r a c t i c a l  p r o t e g t i o n  f ron  h s r i i i f u l  i n t e r -  

f e r e n c e  t o  the  r a d i o  ast rononiy  s e r v i c c ,  

t h c  probable f u t u r e  i n c r e a s e  i n  the  l c v c l  o f  usage o f  f r e q u e n c y  bands 

a d j a c e n t  l o  bsi ids a1 l o c a t e d  t o  the  r a d i o  ast ronomy s c r v i c c ,  p a r t  i c u l a r - l y  

by a i r b o r n e  and s a l c l l  i t e  t ransrn i  t t c r s ,  

t h a t  i t  i s  incunibent on bo th  the a c t i v e  and p c i s s i v c  r a d i o  sct-vice.; t o  

f i n d  nicans t o  m i n i m i z e  I iar rn fu l  i n t e r f e r e n c e ,  a c t i n g  b o t h  S C p J r J t c l y  

and i n  c o o p e r a t i o n  w i t h  cach o t h e r ,  

c 

a 



2. 

RE CObETEND S 

(a) t h a t  a l l  p r a c t i c a l ,  t e c h n i c a l  means, such a s  f i l t e r s , n ,  &&2,L& 
i n  r a d i o  astronomy r e c e i v e r s  and i h  ad jacen t  band t r a n s m i t t e r s  t o  t h e  

maximum p r a c t i c a l  e x t e n t  i n  o r d e r  t o  reduce harmful i n t e r f e r e n c e  t o  

a t h e  r a d i o  astronomy s e r v i c e ,  

( b )  t h a t  whcn f r e q t i c n c i c s  a r c  ass igned  t o  any s t a t i o r i  i n  a g ive r1  s e r v i c e  

o p e r a t i n g  i n  ii band a d j a c e n t  t o  il band a l l o c a t e d  to  t he  r a d i o  

a 

a 

a 

as t r-onomy s c. r v  i ce , a t h  i 11 i s t ri! t i on s s liou 1 d a t t eirip t to  s epa r a  te  t hos e 

f r e q u e n c i e s  [ rwi  tllc 1 i n i i  t s  of  thc Li!!nd a1 loca ted  i o  t h s t  s z i - v i c e  l o  

s t a t i o n  and t h e  t e c h n i c a l  arrangements  made i n  t h e  s t a t i o n  t o  reduce 

out-of-band r a d i a t i o n s ,  t h e  power r a d i a t e d  w i t h i n  and a t  t h e  l i m i t  

of  t h e  band a l l o c a t e d  t o  t h e  r a d i o  astronomy s e r v i c e  produces t h e  

lowest  p r a c t i - c a l  l e v e l  of  harmful  i n t e r f e r e n c e  'to a s t a t i o n  of  t h a t  

s e r v i c e ,  

(c )  t h a t  a d m i n i s t r a t i o n s  shou 

w i  1 1  r n i n i m i z c  f u t u r e  l c v e  

d c o n t i n u e  t o  seck p r a c t i c a l  s c l u t i o n s  t i i ; i ~  

s o f  ha rmfu l  i n t c r f e r c r i c c  i n  t h e  r s d i o -  

as t ronomy bands and a r c  u r g e d  t o  p r o p ~ s c  such s o l u t i o n s  a t  t h e  General 

World A d m i n i s t r a t i v e  Rad io  Conference i n  1979. 
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